INTRODUCTION
This paper deals with the formation of the final price of an energy-generating product, in this particular case the liquefied natural gas (LNG), delivered to the consignee, i.e. to the import terminal. One of the most important items affecting the costs of transportation of this product is the price of propulsion engine fuel which, in this case, is LNG. When determining the final price of the delivered LNG, all the parameters which should be met by the shipping operation have been taken into account, from the load port to the port of discharge. The Moss type ship with the capacity of 205,000 m 3 appears as the logical choice for exporters or shippers wishing to deliver the contracted amount of cargo on time, while keeping the transportation cost to the minimum, because this type of vessel is more cost-efficient than any other vessel of the same capacity and employment. The price of a Moss type ship is about USD 408 million. However, due attention should also be paid to its design.
The port of Murmansk was used as departure port, i.e. the load terminal. It is possibly Russia's largest LNG load port. There are two possible sea routes for shipping LNG: through the Suez Canal and the North East Passage. The final destinations, i.e. import terminals, include the ports of Zeebrugge, South Hook, Cove Point, Chiba and Fujian.
This study took into consideration the harsh weather conditions the vessels might encounter during navigation.
FUEL COSTS
In this research a Moss ship having the capacity of 205,000 m 3 uses LNG as her primary source of energy. In the event that natural LNG boil-off is insufficient to feed the propulsion unit, induced heating of LNG is performed. When the main engine runs on LNG, the quantity of consumed LNG has to be taken into account when calculating overall transportation costs and the final price of the delivered LNG per ton (USD/ton). Estimated fuel gas consumption is based on daily consumption under various operating conditions. It is provided in Table 1. are regularly testing and examining new models of ship hulls capable of meeting all the requirements of sailing through iceridden sea. Ship's speed is an important aspect of navigation and financial economy in the shipping business. Hence all losses occurring during navigation are compared to the speed of an average ship. It is well known that speed may vary up to 30% when navigating under ice conditions. Such navigation affects the overall LNG transportation costs between the load terminal and the port of discharge. , at reduced speed due to ice conditions. The carrier's speed is considerably reduced, up to 30 % of the contracted speed.
It is important to point out that actual shipping costs also involve the overall quantity of delivered cargo and its value that is calculated on the basis of the shipping costs per ton of cargo ton, i.e. per ton of liquefied natural gas (LNG) in this case. The assumed or, in other words, theoretical cost would be the cost under ideal conditions. This cost occurs when the calculation includes the overall amount of the cargo, i.e. liquefied natural gas (LNG), to be shipped with regard to the actual ship's capacity. The comparison of these two values, the actual and the assumed or theoretical cost, does not depend on the exploitation of the fleet (the size and number of the available vessels). When using the maximum efficiency of ship's capacities, the theoretical or assumed cost is always lower than the actual cost.
Navigation costs affected by ship's design and size
The assessment of costs related to fuel consumption is based on the drag that the hull creates when moving through water and the efficiency of the prime mover. Modern LNG carriers are fitted with bulbous bows designed to break through the ice Table 1 . Fuel prices included in the costs.
Fuel gas (natural or forced boil-off)
310 USD/ton MDO pilot fuel 680 USD/ton HFO not used in the study
The cost of LNG fuel gas consumed by the vessel's propulsion unit is based on data gathered from shippers.
The cost of diesel fuel is based on present-day average three-month consumption.
SHIP'S SPEED AND THE ESTIMATION OF COST FACTORS
Given the fact that the costs of building a new Moss type ship carrying 205,000 m3 amount to approximately 408 million USD, this type of vessel is considered a cheaper type of LNG carrier. Therefore further analysis includes the estimation of costs of longer voyages of these types of vessels.
Costs related to navigation in harsh weather conditions
One of the factors of assessment of seaworthiness of a vessel is her ability to navigate in harsh weather and in ice conditions. Navigation under such circumstances is a key issue and a major challenge in modern shipping. Maritime institutes $/mt more efficiently. However, the advantages of these designs in ice conditions have been neutralised by certain shortcomings that such hulls presented offshore in ice-free conditions. One of the drawbacks is the reduction of a ship's speed. In offshore navigation, this disadvantage implies the increase in fuel consumption by 10 %, which consequently results in increased shipping cost of liquefied natural gas (LNG), as the delivered amount is considerably lower than expected. Table 3 shows the changes in the final price of the delivered LNG carried by this type of vessels.
SHIPPING COSTS dependant on PRICE OF FUEL GAS (LNG)
The price of fuel (LNG) strongly affects shipping costs. The basic price of LNG, as pointed out at the beginning of this study, is 310 USD/ton. As this research deals with vessels that carry this energy-generating product, the shipper uses part of the cargo to feed the propulsion unit. It should be noticed that, when unloading cargo in the final port of discharge, the shipper retains a part of the cargo to serve as fuel gas on the way back to load port. This results in the reduced amount of delivered LNG. Taking these aspects into consideration, LNG exporters stipulate the prices for amounts actually delivered to import terminals. The price of LNG intended to be used as propulsion engine fuel is 60 USD/ton, which considerably reduces transportation costs. Table  4 . shows the changes in LNG transportation costs, i.e. the price of propulsion engine fuel affecting transportation costs.
FLUCTUATION OF SHIP PRICE
It is well known that the initial price of construction of a new Moss ship with the capacity of 205,000 m 3 is USD 408 million. However, when calculating the costs presented in the preceding tables, it is evident that these costs considerably influence the final price of delivered liquefied natural gas. If the costs arising from shipping LNG from load port to import terminal were included in the initial price of construction of a new vessel, 
CONCLUSIONS
Since transportation costs are the basis for defining the overall price of liquefied natural gas (LNG) delivered at import terminals, it is obvious that both shippers and exporters strive to decrease these costs. By projecting and reducing costs, the energy-generating product, in this particular case LNG, becomes an easily available and competitive product on the market. Naturally, not all parameters affecting the costs of LNG transportation can be eliminated, but serious efforts aimed at the reduction of these costs have been made.
The paper has made it clear that the hull design of Moss type carrier affects the formation of LNG price in different ways, depending on whether the vessel passes through the Suez Canal or the North-East Passage, and whether the vessels sails under harsh weather conditions or not, through the ice passages or icefree offshore areas. The construction of new LNG ships that meet all the requirements of navigation under complex conditions lead to the conclusion that such vessels also have minor shortcomings that can not be eliminated but can be compensated for.
The increase in the number of vessels has been aimed at reducing the factor of time loss during navigation but this, in return, increased shipping costs and, consequently, the price of the energy-generating product. As the just-in-time delivery of energy-generating products is essential for both the exporters and buyers of LNG, their efforts to control the costs have lead to a decrease of the price of LNG as propulsion engine fuel used onboard ships designed and employed to carry LNG. It is evident that an increase in ship's speed by 10 % results in higher consumption of fuel gas which subsequently reduces the amount of LNG delivered to import terminals.
Based on this study, it can be concluded that by properly selecting the ship's design and capacity the shipper may contribute to the reduction of costs related to fuel gas consumption and control the price of construction of a new ship which is included in the final price of LNG, thereby eventually decreasing the overall price of liquefied natural gas.
